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Swedish Strengths in 
Silicon Carbide 
As readers will recall some time ago we reported on the strong SiC development activities 
ongoing in various Swedish centres of excellence. By way of an update on progress we report 
specifically on the commercial success of the Swedish company Epigress AB which is jointly 
developing SiC process technology with two Swedish research organisations for SiC 
research - the IMC and LinkSping University. Sweden will be the host for the next 
SiC conference in Stockholm in 1997. 
A key requirement in the devel- 
opment of SiC devices is hav- 
ing practical chemical vapour 
deposit ion equipment.  Over and 
above the routine specification of a 
CVD deposition system in terms of, 
for example, gas control, there are 
some considerably different require- 
ments that must be met if the 
epitaxial growth of SiC is to be 
controllably reproducible. In particu- 
lar, SiC CVD is carried out at very 
high process  temperature ,  12- 
1600°C. 
The Company is proud of its inter- 
nationally respected technology and 
products. Based at the Ideon Science 
and Technology Park in Lurid, in 
southern Sweden, it has strong links 
with the academic ommunity from 
which it sprang nearly 10 years ago as 
well as local companies. It has a small, 
flexible organisation with a large 
network of subcontractors, research- 
ers, engineers and consultants. With 
this team it is able to produce 
precision equipment for very specific 
applications. It is particularly devoted 
to the IV-IV materials, and SiC in 
particular. SiC is the material which 
has R&D and product ion people 
worldwide developing and realising 
an ever-widening range of electronic 
and optoelectronic devices. 
A recent announcement demon- 
strates the quality of the collabora- 
tion which exists within the Swedish 
SiC community. At Link6ping Uni- 
versity, the Dept of Physics and 
Measurement has grown high quality 
From the measurement lab at IMC: Much information can be gleaned from the non-destructive 
optical characterisation of the SiC films - blue light from a HeCd laser, a few micropositioners, a 
monochromator and the hand of Dr Chris Harris. 
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4H SiC epilayers using an Epigress 
VP508 hot wall CVD system. These 
layers form the basis of a MOS 
capacitor gas sensor for high tem- 
perature applications. 
As the adjacent schematic shows, 
the devices function well at elevated 
temperature - in the lab they have 
been operated for several months at 
600°C. 
The sensors are intended for a 
combustion control application in 
engine management system.The flat 
band voltage of the devices decreases 
in the presence of reducing ases like 
hydrocarbons, especially in an oxy- 
gen def i c ient  a tmosphere .  The 
change of this voltage is very rapid 
with time constants of about 5 ms. 
For further information on the gas 
sensor including pulse operation and 
time constants readers are invited to 
view the Epigress Application Bulle- 
tin on the WWW at www.epigress.se/ 
MOS.html 
SiGe from IBM 
Epigress is, however, not just fo- 
cussed on SiC, it also has consider- 
able technological skills with another 
material, what could loosely be de- 
scribed as another IV-W: SiGe. Epi- 
gress recently announced that it had 
gained licence from IBM Corp to 
make and sell the UHV-CVD system 
for large scale deposition of SiGe. 
Once again readers are referred 
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The capacitance voltage characteristics of a MOS capacitor on n+-4H SiC with an epilayer of 
n-type 4H-SiC in an ambient of 1% hydrogen/argon. Baranzahi A, Uoyd $petz A, Glavmo M. 
Nytomot J, and Lundstrom I, 1995 Digest of Technical Papers, Transducers '95 & Eurosensors IX, 
vol. 1 741-744. 
back to an earlier issue of III-Vs 
Review for a complete description 
of the revolutionary UHV-CVD tech- 
nology developed by Bruce Meyerson 
and his team at IBM's East Fishkill 
facility. Basically the process operates 
under  a surface kinetics l imited 
regime and is capable of homoge- 
neous growth 6-in silicon wafers. 
Using a hot wall reactor cell, the 
Epigress UH256 system can accom- 
modate 25 x 6-in silicon wafers all 
controlled by a GUI computer sys- 
tem. 
The hot wall cell is made of quartz 
and mounted within a 3-zone fur- 
nace. Operating temperature is 40-  
850°C within better than +/ -  0.8°C. 
Process gases required are silane 
germane and dopants all within a 
hydrogen carrier gas stream. A com- 
plete alarm and interlock system is 
included which operates a rapid 
automat ic  shut -down procedure  
when necessary. Full details of the 
system can be found on the web site 
at  h t tp : / /www.ep igress .se /  
UH256.HTML 
For further information about Epi- 
gress systems and the SiC activities in 
Sweden please contact: 
Dr Jan-Olov Fornell, 
at SE-233 70 Lund, Sweden. 
Tel~fax: [46] 46 16 8980 / 8981. 
Email: info@ epigress.se 
The next Mtemational SiC Con- 
fe~nce  ~ t~e place in Stock- 
ho lm,  Sweden,  August  31 
Septem~r  51997.  The scope of 
the conference is similar to the 
pr~ous  ones in this series, i.e to 
emphasize the growing interest in 
IIFV nitfldes. It  was decided dur- 
ing the  last conference in Kyoto 
1995 that the Conference title will 
be  "international Conference on 
SiC and III. Nitrides", ICSCIH-N 97. 
The Gene~ Chairman is Prof E 
Janzen (see contact  details in 
other s idebar)and Program Chair- 
man ~ Prof B Monemar also of the 
D~t  of  l~s ics  and Meas~ement  
Techno lo~,  (E,maU: bom@ifm. 
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Jan'Olov $vedberg examines the 
outcome of a lithographic step in the 
IMC yellow room. 
